Introduction
============

Urothelial carcinomas (UCs) can occur in the upper urinary tract (pyelocaliceal cavities and ureters) or lower urinary tract (bladder and urethra). Bladder tumors account for 90-95% of UCs[@B1]. However, upper urinary tract urothelial carcinoma (UUT-UC) is relatively uncommon and accounts for only about 5% of UC cases[@B2]. While there have been sporadic case reports of distant metastasis later in life associated with UC of the bladder[@B3],[@B4], distant metastasis without local recurrence 12 years after diagnosis of UUT-UC has not, to the best of our knowledge, been described in the literature. In this paper, we present an extremely rare case of distant metastatic UC mimicking lung adenocarcinoma originating from UUT-UC 12 years previously.

Case Report
===========

A 50-year-old man was referred to our hospital with presumed lung cancer. He reported blood-tinged sputum for 5 days but was otherwise well. He had a 40-pack-year history of cigarette smoking. Twelve years earlier, after two episodes of gross hematuria, a diagnosis of UC of the renal pelvis had been made at our hospital. Right nephroureterectomy with bladder cuff excision was performed. Pathological examination revealed a UC in the renal pelvis (T1N0M0, grade 2) ([Figure 1A](#F1){ref-type="fig"}), and a tumor involving the ureteral margin. The patient underwent adjuvant chemotherapy (methotrexate, vinblastine, doxorubicin, and cisplatin: three cycles for 3 months). Thereafter, he was followed up through regular cystoscopy and/or abdominal computed tomography (CT) at the urology clinic for 10 years, and no additional tumors were identified.

At admission, the serum level of carcinoembryonic antigen was 9.73 ng/mL (reference range, 0.0-6.0 ng/mL). Other laboratory test results were normal. A chest CT scan showed a mass lesion in the left lower lobe of the lung and lymphadenopathy in the left lower paratracheal and subcarinal areas. Bronchoscopic examination revealed no endobronchial lesions. A CT-guided fine-needle biopsy of lung demonstrated histologic features suggestive of adenocarcinoma ([Figure 1B](#F1){ref-type="fig"}). No other primary lesions were found by 18F-fluorodeoxyglucose positron emission tomography/computed tomography, digestive endoscopy, abdominal CT or urine cytology. Brain magnetic resonance imaging revealed brain metastases. Therefore, we diagnosed the patient with advanced lung adenocarcinoma. After brain CyberKnife radiosurgery, he underwent two cycles of cisplatin-based combination chemotherapy, which had no effect. After chemotherapy, a small nodule in the mid-trachea was noted on bronchoscopic examination. Pathological analysis of a bronchoscopic biopsy showed a poorly differentiated carcinoma ([Figure 1C](#F1){ref-type="fig"}). Immunohistochemical analysis showed the tumor cells to be positive for cytokeratin 7 and p63 ([Figure 2](#F2){ref-type="fig"}), and negative for thyroid transcription factor 1 (TTF-1). These findings suggested possible metastatic UC. All histopathological samples, including the previous UC of the renal pelvis ([Figure 1A](#F1){ref-type="fig"}), CT-guided fine-needle biopsy of the lung ([Figure 1B](#F1){ref-type="fig"}), and tracheal biopsy ([Figure 1C](#F1){ref-type="fig"}), were reviewed. The results of pathologic analysis revealed a high-grade metastatic UC following a previous low-grade UC of the renal pelvis. Systemic re-evaluation revealed concomitant aggravation of lung, esophagus, and bone metastases ([Figure 3](#F3){ref-type="fig"}). In spite of radiotherapy and supportive care, the patient died as a result of aggravation of multiple metastasis.

Discussion
==========

UUT-UC is a relatively uncommon disease, accounting for about 5% of all UC cases and 5-10% of all renal tumors[@B2],[@B5]. Because of its rarity, useful information can only be based on an extensive literature review[@B1],[@B2],[@B5]-[@B8].

While the incidence of renal pelvic tumors has remained fairly constant over the last 30 years, the incidence of ureteral tumors has increased slightly. Fortunately, disease-specific survival has improved slightly[@B7]. Generally, UUT-UC rarely occurs before the age of 40. Its incidence peaks in the fifties, sixties and seventies. Nephroureterectomy with bladder cuff removal remains the standard treatment for UUT-UC[@B1],[@B2]. In the largest retrospective study of UUT-UC[@B5], the median time to recurrence was 12.0 months (mean, 23.6 months; range, 1-99 months). Common sites of distant metastases include the lungs, bone and the liver. Tumor stage and treatment modality were shown to be predictors of disease recurrence in a multivariate analysis. Another study of UC of the bladder showed that brain metastases occurred in fewer than 1% of patients with UC and that 37% of patients had metastatic disease with no bladder or pelvic recurrence[@B6]. Sporadic cases of late-onset metastasis associated with UC of the bladder have occasionally been reported[@B3],[@B4]. To the best of our knowledge, this is the first case of distant metastatic UC without local recurrence 12 years after diagnosis of UUT-UC.

In recent years, as a result of increasing experience with UC, the spectrum of microscopic forms of UC has been expanded to include several unusual histological variants. The recognition of histological variants of UC is important because some types may be associated with a different clinical outcome or have a different therapeutic approach. Moreover, awareness of the unusual pattern may be critical in avoiding diagnostic misinterpretation. Furthermore, some of UCs with glandular differentiation have similar histology to adenocarcinoma[@B9],[@B10]. Therefore, immunohistochemical studies can be useful in the identification of histological variants of UCs. To date, p63 was reported to be immunohistochemically detectable in basal cells of all squamous epithelia (including epidermis and hair follicles), in basal cells of urothelium, and in basal cells of prostate epithelium[@B11]. Generally, UCs are positive for high-molecular-weight cytokeratin (65-100%), p63 (70-92%), thrombomodulin (49-69%), and uroplakin III (57-60%). In carcinomas of unknown primary when differential cytokeratin 7 and 20 staining is used, uriothelial carcinomas are typically cytokeratin 7 positive[@B9],[@B12]. On the other side of the coin, adenocarcinoma of lung have been reported that TTF-1 is a more sensitive marker than p63[@B13]. In the present case, immunohistochemical analysis showed a biopsy specimen to be positive for cytokeratin 7 and p63 ([Figure 2](#F2){ref-type="fig"}), and negative for TTF-1.

In general, cisplatin-based combination chemotherapy is the standard first-line treatment for patients with metastatic UC[@B8]. However, chemotherapy had no effect in our patient. This was probably due to the disease being more aggressive in younger patients[@B6]. Additional studies are needed to optimize treatment in patients with metastatic UC. As our case shows, metastatic disease may occur years or even decades after successful treatment of the primary tumor by surgery and adjuvant treatment. It has been proposed that this latency period is due to a clinical phenomenon named tumor dormancy[@B14].

In summary, this case illustrates several distinctive aspects of the care of patients with UUT-UC. First, despite surveillance for 10 years after surgical treatment of low-grade, noninvasive UUT-UC, distant metastases developed later in life without local recurrence. Second, patients younger than 60 years with metastatic UC may have a propensity to aggressive disease. Third, UC has similar histology to adenocarcinoma.
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![Histopathological findings of the biopsied tissue (A-C, H&E stain, ×400). (A) Primary urothelial carcinoma was low grade diffusely involving renal pelvis with subepithelial connective tissue invasion 12 years ago. (B) The tumor of the lung, which was initially suspected as primary lung adenocarcinoma, is revealed as metastatic urothelial carcinoma showing similar histologic features to primary urothelial carcinoma. (C) After chemotherapy, the tracheal tumor cells showing more pleomorphic and anaplastic cytologic features with individual tumor cell infiltration.](trd-75-32-g001){#F1}

![Immunohistochemical finding of metastatic urothelial carcinoma of trachea showing that tumor cells were positive for cytokeratin 7 (CK7) (A) and p63 (B) (A and B, ×200).](trd-75-32-g002){#F2}

![(A) Chest computed tomography and (B) 18F-fluorodeoxyglucose positron emission tomography/computed tomography performed after chemotherapy showing left lower paratracheal lymphadenopathy with tracheal invasion and abnormal FDG uptake of subcarinal lymphadenopathy and left lower lobe mass.](trd-75-32-g003){#F3}
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